





















Effects of N(2000)5/2+ on γp → K+Λ(1405)
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The photoproduction reaction of γp → K+Λ(1405) is investigated based on an effective La-
grangian approach at the tree-level approximation with the purpose of understanding the reaction
mechanism and extracting the resonance contents and the associated resonance parameters in this
reaction. Apart from the t-channelK andK∗ exchanges, s-channel nucleon (N) exchange, u-channel
Σ, Λ, and Λ(1405) exchanges, and generalized contact term, the exchanges of a minimum number of
N resonances in the s channel are taken into account in constructing the reaction amplitudes to de-
scribe the experimental data. It is found that by introducing the N(2000)5/2+ resonance exchange
in the s channel, one can reproduce the most recent differential cross-section data from the CLAS
Collaboration quite well. Further analysis shows that the cross sections of γp → K+Λ(1405) at high
energies are dominated by the t-channel K exchange, while the contributions from the s-channel N
and N(2000)5/2+ exchanges are rather significant to the cross sections in the near-threshold energy
region. Predictions for the beam and target asymmetries for γp → K+Λ(1405) are given.
PACS numbers: 25.20.Lj, 13.60.Le, 13.75.-n, 14.20.Gk
I. INTRODUCTION
The study of nucleon resonances (N∗’s) has always
been of great interest in hadron physics, as a deeper un-
derstanding of baryon resonances is essential to get in-
sight into the nonperturbative regime of quantum chro-
modynamics (QCD). Currently, most of our knowledge
about the N∗’s is mainly coming from the πN scatter-
ing or π photoproduction. The productions of mesons
other than π provide alternative tools to research reso-
nances that couple weakly to πN but strongly to other
baryon-meson channels. The ηN and KY (Y = Λ,Σ)
channels have been investigated as a first step toward
this goal. Recently, the production processes of heav-
ier mesons such as η′, ω, and φ have been gaining in-
creasing attention [1–3]. Intense activities have also been
performed to study the photoproduction reaction of K∗
mesons [4–13].
In the present work, we concentrate on the γp →
K+Λ(1405) photoproduction reaction. Since the thresh-
old of K+Λ(1405) is much higher than that of πN ,
this reaction is more suitable than π production re-
actions to investigate the N∗’s in the less-explored
higher resonance-mass region. Another advantage of
K+Λ(1405) photoproduction in studying N∗’s is that it
acts as an isospin filter, isolating the N∗’s with isospin
I = 1/2.
Experimentally, the high-precision differential cross-
section data for γp → K+Λ(1405) in the range of center-
of-mass energy W ≈ 2.0–2.8 GeV were published in 2013
by the CLAS Collaboration at the Thomas Jefferson Na-
tional Accelerator Facility [14]. In Ref. [14], the total
cross-section data obtained by integrating the measured
differential cross sections were also reported.
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Theoretically, the CLAS cross-section data for γp →
K+Λ(1405) were analyzed in Refs. [15, 16]. In Ref. [15],
the triangle singularity mechanism for γp → K+Λ(1405)
was investigated. There, assuming that the transition
of γp → K∗Σ is dominated by an N(2030)1/2− reso-
nance with a width of 300 MeV, it is reported that the
mechanism where the intermediate K∗ decays to K+π
and the πΣ merge to form the Λ(1405) can produce a
peak around W = 2110 MeV and has its largest con-
tribution around cos θ = 0, leading to a good repro-
duction of the cross-section data in the energy range
W ≈ 2.0–2.2 GeV. Nevertheless, a detailed analysis of
the cross-section data for γp → K∗+Σ0 and γp → K∗0Σ+
performed in Ref. [13] shows that the required reso-
nance contribution in K∗Σ photoproduction is from the
∆(1905)5/2
+
resonance exchange and the cross sections
of γp → K∗Σ are rather small around W ≈ 2.1 GeV. In
this case, the effects of the K∗Σ intermediate state on the
γp → K+Λ(1405) reaction, which is regarded as a trian-
gle singularity mechanism in Ref. [15], might need to be
further inspected. In Ref. [16], the CLAS cross-section
data for γp → K+Λ(1405) in the energy range W ≈ 2.0–
2.8 GeV were analyzed within an effective Lagrangian













former two taken from the review of the Particle Data
Group (PDG) [17] and the latter three taken from the
quark model calculation of Refs. [18, 19]. A common de-
cay width Γ = 300 MeV is set for all these five nucleon
resonances, and the resonance hadronic and electromag-
netic couplings are determined by the corresponding res-
onance decay amplitudes given by either PDG [17] or the
quark model calculations [18, 19]. The results of Ref. [16]
show that the contributions from the N(2000)5/2
+
and
N(2100)1/2+ resonances are important to the total cross
sections, while for differential cross sections, considerable
contributions from the N(2000)5/2+ and N(2100)1/2+
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FIG. 1. (Color online) Status of theoretical description of the differential cross sections for γp → K+Λ(1405) at selected
center-of-mass energies (W ) in the near-threshold energy region. The blue dashed lines represent the results from Ref. [16],
and the black solid lines denote the results from our present work which is discussed in detail in Sec. III. The scattered symbols
are data from the CLAS Collaboration [14].
resonances are only seen at the energy point of W ≈ 2.1
GeV. We mention that in Ref. [20] the photo- and elec-
troproduction of Λ(1405) via γ(∗)p → K+π+Σ− was in-
vestigated.
The work of Ref. [16] presents so far the most de-
tailed analysis of the available cross-section data for
γp → K+Λ(1405) in the energy region of W ≈ 2.0–2.8
GeV covered by the CLAS experiments [14]. It describes
the data on total cross sections qualitatively well in the
whole energy region considered, and the differential cross-
section data have also been qualitatively described in the
energy region of W > 2.3 GeV. However, for W < 2.3
GeV where the nucleon resonances are relevant, obvious
discrepancies are seen. As an illustration, in Fig. 1 we
show a comparison of the differential cross sections cal-
culated in Ref. [16] with the CLAS data [14] at three
selected energy points near the K+Λ(1405) threshold.
There, the blue dotted lines represent the theoretical re-
sults from Ref. [16], and the black solid lines correspond
to the results from our present work which is discussed
in detail in Sec. III. The scattered symbols are data from
the CLAS Collaboration [14]. It is obviously seen from
Fig. 1 that there is still much room for improvement in
the differential cross-section results of Ref. [16]. One nat-
urally expects that a better reproduction of the data, es-
pecially in the near-threshold energy region where the
nucleon resonance is relevant, is necessary and essential
to understand better the reaction mechanism and deter-
mine better the resonance contents and the associated
resonance parameters in the γp → K+Λ(1405) reaction.
In the present work, we analyze the available differen-
tial cross-section data from the CLAS Collaboration [14]
for the γp → K+Λ(1405) reaction within an effective La-
grangian approach at the tree-level approximation. The
paper is organized as follows. In Sec. II, we briefly intro-
duce the framework of our theoretical model. In Sec. III,
we show the results of our theoretical calculations, and
discuss the reaction dynamics, the resonance contents,
and their associated parameters in the γp → K+Λ(1405)
reaction. Finally, we give a brief summary and conclu-
sions in Sec. IV.
II. FORMALISM
Following a full field theoretical approach of Refs. [21,
22], the full photoproduction amplitudes for γp →
K+Λ(1405) can be expressed as







with µ being the Lorentz index of the incoming pho-
ton. The first three terms, Mµs , M
µ
t , and M
µ
u , stand
for the s-, t-, and u-channel pole diagrams, respectively,
with s, t, and u being the corresponding Mandelstam
variables of the internally exchanged particles. They
arise from the photon attaching to the external parti-
cles of the KNΛ(1405) interaction vertex. The last term,
Mµint, stands for the interaction current which arises from
the photon attaching to the internal structure of the
KNΛ(1405) interaction vertex. All those four terms in
Eq. (1) are diagrammatically depicted in Fig. 2.
As represented in Fig. 2, the following contributions
are considered in our calculation: N and N∗ exchanges
in the s channel, K and K∗ exchanges in the t channel,
Σ, Λ, and Λ(1405) exchanges in the u channel, and the
interaction current. The amplitudes for the s-, t-, and
u-channel hadron exchanges can be constructed straight-
forwardly by evaluating the corresponding Feynman di-
agrams. The amplitudes for the interaction current can-
not be calculated exactly since they obey highly nonlin-




where ΓΛ∗NK = gΛ∗NK stands for the Λ(1405)NK ver-
tex function given by the Lagrangian of Eq. (13), and Cµ

























FIG. 2. Generic structure of the amplitudes for γp →
K+Λ(1405). Time proceeds from left to right. The symbols
Λ∗ denote Λ(1405).
photoproduction amplitudes of Eq. (1) satisfy the gener-
alized Ward-Takahashi identity (WTI) and thus are fully
gauge invariant. Following Refs. [2, 7, 13, 24], we choose
Cµ for γp → K+Λ(1405) as
Cµ = −eft − F̂
t− q2 (2q − k)
µ − efs − F̂
s− p2 (2p+ k)
µ, (3)
with
F̂ = 1− ĥ(1− ft)(1 − fs). (4)
Here q, k, and p are four-momenta of the outgoing K,
incoming photon, and incoming N , respectively; ft and
fs are form factors attached to the hadronic vertices for
t-channel K exchange and s-channel N exchange, respec-
tively; and ĥ is an arbitrary function going to unity in
the high-energy limit and set to be ĥ = 1 for simplicity
in the present work.
In the rest of this section, we present the effective
Lagrangians, the resonance propagator, and the phe-
nomenological form factors employed in the present work.
A. Effective Lagrangians
For the sake of simplicity, we use the character Λ∗ to
denote Λ(1405) in this section.
The electromagnetic interaction Lagrangians required











































νAµ) Λ∗ +H. c., (10)
where e is the elementary charge unit and ê stands for
the charge operator; κ̂N is the anomalous magnetic mo-
ment for nucleon and its value is 1.793 for proton; the
electromagnetic coupling gγKK∗ = −0.413 is taken from
Ref. [7], determined by the radiative decay width of
K∗ → Kγ with the sign inferred from the SU(3) flavor
symmetry in conjunction with the vector meson dom-
inance assumption; κΛ∗ = 0.44, κΛ∗Λ = −0.43, and
κΛ∗Σ = 0.61 are anomalous magnetic moments for the
Λ(1405), Λ(1405) → Λγ transition, and Λ(1405) → Σ0γ
transition, respectively, taken from Ref. [16]. Originally,
κΛ∗Λ and κΛ∗Σ are calculated from an isobar model of
Ref. [25] to match the K−p atom data of Ref. [26]. For
κΛ∗ , as there are no data, its value is taken from the
quark model as done in Ref. [27].











µ (∂µK)N +H. c., (12)
LΛ∗NK = igΛ∗NKΛ̄∗KN +H. c., (13)
LΛ∗NK∗ = −gΛ∗NK∗Λ̄∗γ5γµK∗µN +H. c. (14)
Note that following Ref. [7], a pure pseudovector coupling
is chosen for the ΛNK vertex. By use of the SU(3) fla-
vor symmetry, the same choice is made for the ΣNK
vertex. The coupling constants gΛNK = −13.99 and
gΣNK = 2.692 are taken from Refs. [7] and [13], respec-











with the empirical value gNNπ = 13.46. The coupling
constants gΛ∗NK and gΛ∗NK∗ are treated as fit param-
eters in the present work due to the scarcity of experi-
mental information.
The Lagrangians for resonance N(2000)5/2
+
electro-


















Λ̄∗ (∂µ∂νK)Rµν +H. c., (18)
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where R designates the N resonance, and the super-
scripts of LRNγ and LRΛ∗K denote the spin and parity
of the resonance R. The field-tensor Fµν reads
Fµν ≡ ∂µAν − ∂νAµ. (19)
The products of the coupling constants g
(i)
RNγgRΛ∗K (i =
1, 2), which are relevant to the amplitudes of γp →
K+Λ(1405), are treated as fit parameters in the present





Following Refs. [29–31], the prescription of the propa-
gator for resonance with spin-5/2 reads
S5/2(p) =
i













g̃µαγ̃ν γ̃β + g̃µβ γ̃ν γ̃α














where MR and ΓR are, respectively, the mass and width
of resonance R, and p is the resonance four-momentum.
We mention that the prescriptions for vertices and
propagators of high spin resonances are not unique.
In Refs. [32–34] prescriptions different from these in
Eqs. (17), (18), and (20) are discussed.
C. Form Factors
In the present work, each hadronic vertex obtained
from the Lagrangians given in Sec. II A is accompanied
with a phenomenological form factor to parametrize the
structure of the hadrons and to normalize the behavior
of the production amplitude. Following Refs. [7, 13], for














with p, MB, and ΛB denoting the four-momentum, the
mass, and the cutoff mass for the exchanged baryon B,
respectively. To reduce the number of fit parameters, we
use the same cutoff mass for the u-channel Σ, Λ, and
Λ(1405) exchanges. As both the s-channel N and reso-
nance exchanges make considerable contributions in this
TABLE I. Fitted values of adjustable model parameters. See
Sec. II for their definitions. The asterisks to the right of reso-




ΛN (MeV) 1641 ± 18
ΛΣ,Λ,Λ∗ (MeV) 1898 ± 42
ΛK∗,K (MeV) 1261 ± 19
N(2000)5/2+ ∗∗
MR (MeV) 1913± 7
ΓR (MeV) 471± 81
ΛR (MeV) 803± 17
g
(1)
RNγgRΛ∗K 40.10 ± 9.88
g
(2)
RNγgRΛ∗K −31.27 ± 7.93
work, their cutoff masses are fitted respectively. For in-












with q, MM , and ΛM representing the four-momentum,
the mass, and the cutoff mass for the exchanged meson
M , respectively. To reduce the number of fit parameters,
we use the same cutoff mass for the t-channel K and K∗
exchanges.
Note that the gauge-invariance feature of our photo-
production amplitude is independent of any specific form
of the form factors attached to the hadronic vertices of
the s-, t-, and u-channel interacting diagrams.
III. RESULTS AND DISCUSSION
As mentioned in Sec. I, the work of Ref. [16] presents so
far the most detailed analysis of the CLAS cross-section
data for the γp → K+Λ(1405) photoproduction reaction.
Although it describes the differential cross-section data
above W > 2.3 GeV qualitatively well, there is still much
room for improvement for W < 2.3 GeV where the nu-
cleon resonances are relevant, as illustrated in Fig. 1.
In the present work, we perform a detailed analysis
of the available differential cross-section data from the
CLAS Collaboration [14] for γp → K+Λ(1405) within an
effective Lagrangian approach at the tree-level approxi-
mation. The Feynman diagrams we considered are shown
in Fig. 2. For the s-channel interaction, in addition to
the N exchange, we introduce as few as possible nucleon
resonances to describe the data.
If we do not introduce any nucleon resonance in the s
channel, it is found that the differential cross-section data
cannot be satisfactorily described, especially in the near-
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FIG. 3. (Color online) Differential cross sections for γp → K+Λ(1405) as a function of cos θ. The black solid lines represent
the results from the full calculation. The green dashed, blue dash-double-dotted, and cyan dash-dotted lines represent the
individual contributions from the s-channel N(2000)5/2+ exchange, the t-channel K exchange, and the s-channel N exchange,
respectively. The scattered symbols denote the data from the CLAS Collaboration [14].
nucleon resonance in constructing the production ampli-
tudes for this reaction. We test one by one all of the
nucleon resonances near the K+Λ(1405) threshold. If
the tested resonance is rated as a four-star or three-star
resonance in the PDG [17], we fix the resonance mass and
width by the PDG values, and determine the resonance
hadronic and electromagnetic coupling constants by the
corresponding resonance decay amplitudes or branching
ratios advocated in PDG [17]. However, if the tested
resonance is rated as a two-star or one-star resonance in
the PDG [17], which means that this resonance is not
well established and their experimental information is
scarce, we treat the resonance mass, width, and cou-
pling constants as fit parameters to be determined by
fitting the available differential cross-section data. Af-
ter a lot of tests, it is found that the CLAS data on
angular distributions for γp → K+Λ(1405) can be well
described by including a 5/2+ resonance. In the most re-
cent version of PDG [17], there are two 5/2+ resonances,
i.e., N(1860) and N(2000), both rated as two-star reso-
nances. Although our fitted mass and width of the 5/2+
resonance are comparable to the corresponding values of
both N(1860) and N(2000) as indicated in PDG [17], we
prefer to identify the needed 5/2
+
resonance as N(2000)
under the consideration that the N(2000) has a branch-
ing ratio to ΛK∗ while there is no information about the
decay of N(1860) to any strange baryon-meson channels
in PDG [17].1 By considering any one of the other nu-
cleon resonances instead of the 5/2+ one, the resulting χ2
will be much larger, indicating a rather bad fitting qual-
ity, and thus such a fit is not considered an acceptable
one. If two or more nucleon resonances are taken into ac-
count, the fitting quality will be improved a little bit, but
in this case one does not get any conclusive arguments
in regards to the resonance contents and parameters, as
there are too many solutions with similar χ2 which can-
not be distinguished by the available cross-section data
alone. We postpone such analysis with the introduction
of two or more nucleon resonances to future work when
more data on other observables for this reaction become
available.
As mentioned above, the CLAS differential cross-
section data for γp → K+Λ(1405) can be well reproduced





is rated as a two-star resonance
in the PDG [17], which means that it is not well estab-
lished yet and we do not have enough information for its
1 Note that the N(2000)5/2+ resonance has also been found to be
rather important for reproducing the data on spin density matrix
elements for γp → K∗+Λ [9].
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parameters. Therefore, in the present work, we treat its
massMR, width ΓR, and the products of its hadronic and
electromagnetic coupling constants g
(i)
RNγgRΛ∗K (i = 1, 2)
as fit parameters. The fitted values of all the adjustable
model parameters are listed in Table I. In this table, the
uncertainties of the values of fit parameters are estimated
from the uncertainties (error bars) associated with the
fitted experimental differential cross-section data. The
values of ΛK∗,K , ΛN , and ΛΣ,Λ,Λ∗ indicate the cutoff
parameters for the t-channel K and K∗ exchanges, the
s-channel N exchange, and the u-channel Σ, Λ, and
Λ(1405) exchanges, respectively. The asterisks to the
right of resonance name denote the overall status of this
resonance rated by the PDG [17].
The theoretical results of the differential cross sections
for γp → K+Λ(1405) corresponding to the parameters
listed in Table I are shown in Fig. 3. There, the green
dashed, blue dash-double-dotted, and cyan dash-dotted
lines represent the individual contributions from the s-
channel N(2000)5/2
+
resonance exchange, t-channel K
exchange, and s-channel N exchange, respectively. The
individual contributions from other terms are too small
to be clearly seen with the scale used, and thus they
are not plotted in Fig. 3. The scattered symbols rep-
resent the data from the CLAS Collaboration [14]. In
total ND = 158 data points are fitted and the resulted
χ2/ND = 3.44. One sees from Fig. 3 that the overall
agreement of our theoretical differential cross-section re-
sults with the corresponding data is very good. In par-
ticular, our description of the data is much better than
that in Ref. [16] in the energy region of W < 2.3 GeV
(see Fig. 1 for a direct comparison). In the high-energy
region, it is seen that the differential cross sections are
dominated by the contributions from the t-channel K ex-
change, which results in a sharp rise at forward angles.
In the low-energy region, the contributions from the t-
channelK exchange are significant at forward angles, but
they are less important than those in the high-energy re-
gion. Considerable contributions from the s-channel N
and N(2000)5/2
+
exchanges are seen at the intermediate
and backward angles in the near-threshold energy region.
Although our theoretical differential cross-section results
are in an overall good agreement with the data over the
entire energy region considered, one still sees small de-
viations of our predicated angular distributions from the
data around cos θ ≈ 0 at W = 2100 MeV. Further inves-
tigations will be done in our future work to check whether
these deviations are coming from the coupled-channel ef-
fects of the intermediate K∗Σ states which are claimed
as the role of triangle singularity in Ref. [15].
Figure 4 shows our predicted total cross sections (black
solid lines) together with individual contributions from
the t-channelK exchange (blue dash-double-dotted line),
s-channel N exchange (cyan dash-doted line), and s-
channel N(2000)5/2
+
resonance exchange (green dashed
line). With the present scale used, the contributions from
other terms are too small to be plotted in this figure.
Note that the total cross-section data [14] are not in-















FIG. 4. (Color online) Total cross sections with dominant
individual contributions for γp → K+Λ(1405) as a function
of the center-of-mass energy W . The notations are the same
as in Fig. 3. The data are from the CLAS Collaboration [14]
but not included in the fit.
cluded in our fit. Nevertheless, one sees from Fig. 4 that
our theoretical results of the total cross sections are in
qualitative agreement with the CLAS data over the en-
tire energy region considered. The contributions from
the t-channel K exchange are seen to dominate the to-
tal cross sections at high energies. The s-channel N and
N(2000)5/2
+
resonance exchanges are seen to have con-
siderable contributions to the total cross sections at low
energies, and the N(2000)5/2
+
resonance exchange is re-
sponsible for the bump structure exhibited by the CLAS
total cross-section data around W ≈ 2.1 GeV. One may
observe that our theoretical total cross sections underes-
timate the data at the energy points of W = 2.1, 2.3,
2.4, and 2.5 GeV, although our theoretical differential
cross sections at these energies agree quite well with the
corresponding data. In this regard, it should be men-
tioned that the CLAS total cross-section data—which are
obtained by integrating the measured differential cross
sections—may suffer from the limited angular acceptance
of the CLAS detector [14]. Thus, one does not need to
worry too much about the modest discrepancies between
the theoretical total cross sections and the data.
In Figs. 5 and 6, we show the predictions of the photon
beam asymmetries (Σ) and target nucleon asymmetries
(T ) for γp → K+Λ(1405) at two selected energies in our
present model. In these two figures, the black solid lines
represent the results from the full calculation; the green
dashed, blue dash-double-dotted, and cyan dash-dotted
lines represent the results obtained by switching off the
individual contributions of the s-channel N(2000)5/2
+
exchange, t-channel K exchange, and s-channel N ex-
change, respectively, from the full model. One sees that
for Σ, all the N(2000)5/2
+
, K, and N exchanges have
significant contributions at W = 2.0 GeV. At W = 2.5
GeV, the shape of Σ changes dramatically only when the
K exchange is switched off. For T , most important con-
7
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FIG. 5. (Color online) Photon beam asymmetries as functions
of cos θ for γp → K+Λ(1405). The black solid lines represent
the results from the full calculation. The green dashed, blue
dash-double-dotted, and cyan dash-dotted lines represent the
results obtained by switching off the individual contributions
of the s-channel N(2000)5/2+ exchange, the t-channel K ex-
change, and the s-channel N exchange, respectively, from the
full model.
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FIG. 6. (Color online) Same as in Fig. 5 for target nucleon
asymmetries.
tributions come from the N(2000)5/2+ andN exchanges.
Note that without the N(2000)5/2
+
exchange, one gets
zero target asymmetries, which is not surprising as the
amplitudes from the t-channel K and K∗ exchanges, s-
channel N exchange, u-channel Σ, Λ, and Λ(1405) ex-
changes, and interaction current are all purely real. It
should be mentioned that in effective Lagrangian ap-
proaches, usually the widths of t-channel and u-channel
exchanged hadrons are not taken into account in their
propagators since the investigated energy region is in the
unphysical area of the t-channel and u-channel reactions.
We hope that the spin observables including Σ and T can
be measured in experiments in the near future, which can
help to further constrain the theoretical models and thus
lead to a better understanding of the reaction mecha-
nisms and a more reliable extraction of the resonance
contents and parameters in this reaction.
IV. SUMMARY AND CONCLUSION
In the present work, we employ an effective Lagrangian
approach at the tree-level approximation to analyze the
most recent differential cross-section data from the CLAS
Collaboration for the γp → K+Λ(1405) reaction. To re-
produce the data, we consider the t-channel K and K∗
exchanges, s-channel N exchange, u-channel Σ, Λ, and
Λ(1405) exchanges, and generalized contact current in
the background contributions, and take into account the
exchanges of a minimum number of nucleon resonances
in the s channel in constructing the reaction amplitudes.
The full photoproduction amplitudes satisfy the general-
ized WTI and thus are fully gauge invariant.
It is found that by introducing in the s channel the ex-
change of the N(2000)5/2
+
resonance, which is rated as
a two-star resonance in the most recent PDG [17], we can
achieve a very good description of the available differen-
tial cross-section data from the CLAS Collaboration [14]
for γp → K+Λ(1405). The predicated total cross sec-
tions from the present work are also in qualitative agree-
ment with the corresponding data. It is shown that the
cross sections at high energies are dominated by the t-
channelK exchange. In the near-threshold energy region,
significant contributions are seen from the s-channel N
and N(2000)5/2
+
exchanges, and the N(2000)5/2
+
res-
onance exchange is responsible for the bump structure
exhibited by the total cross-section data around W ≈ 2.1
GeV. The coupled-channel effects from the intermediate
K∗Σ states to the γp → K+Λ(1405) reaction will be fur-
ther investigated in our next-step work.
The predictions of the photon beam asymmetries (Σ)
and target nucleon asymmetries (T ) from our present
theoretical model for the γp → K+Λ(1405) reaction are
presented. These spin observables are expected to be
measured in the future experiment, which can be used to
further constrain the theoretical models and help to get a
more accurate understanding of the reaction mechanism
and a more reliable extraction of the resonance contents
and parameters in this reaction.
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